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Mapping
To the Editor: In a recent article1 in the American Journal of
Human Genetics, the authors reported the use of scan statis-
tics for identifying a cluster of variants associated with
autism. We applaud the authors for their careful work
but would like to point out that scan statistics as amapping
tool are not new in human genetics.
Although scan statistics have been known since the
1960s (Joseph Naus, ‘‘father of the scan statistic’’2), the first
idea for their use in human genetics was based on the ob-
servation that true peaks in linkage scans tend to be wider
than false peaks.3 It was this idea that prompted us to intro-
duce scan statistics into human gene mapping.4 For this
scenario, it was shown that the power gain of scan statistics
over usual LOD-score analysis is small.5 However, it has
been noted that in the presence of multiple susceptibility
variants within a short region, scan statistics can greatly
improve power.6 It was this latter situation that the authors
addressed in their article1 and that had previously promp-
ted us to implement the scan-statistics approach in a freely
available computer program, scanstat, which has been on
ourwebsite formanyyears. Twenty years ago, scan statistics
were also proposed for sequence analysis.7
Jurg Ott1,* and Josephine Hoh2
1Institute of Psychology, Chinese Academy of Sciences,
Beijing 100101, China; 2Yale University, New Haven,
CT 06520, USA
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Society of Human Genetics. All rights reserved.Response to Ott and HohTo the Editor: We thank Ott and Hoh for pointing out
additional references with regard to the use of scan statis-
tics in genetics. We would like to take this opportunity to
clarify some points about our approach.
We note that scan statistics are a broad class of
methods for identifying clusters of events in time and/orspace and that they have applications to many fields,
including astronomy, epidemiology, and genetics.1 At the
core of these approaches lies the definition of an appro-
priate scan statistic that differs from context to context.
It is relevant to point out here that the scan statistic
used in Karlin and Brendel2 was designed for assessing
deviation in sequence-marker spacing (e.g., residue
spacing in some protein sequences) from a specified
theoretical distribution, i.e., the uniform distribution.er 2, 2012
This scenario is different from the situation we consider
in our paper.
The basic statistic defined in our paper is a likelihood-
ratio statistic and is applicable to case-control association
studies with sequence data. It is specifically designed for
identifying clusters of rare disease-risk variants in a larger
genetic region, such as a gene. As we point out in the
section titled ‘‘Clustering vs. Self-Contained Tests’’ in
our paper,3 our approach differs, in several important
aspects, from those based on burden association statis-
tics, which are the natural extension to sequence data
of the approaches mentioned by the authors of the letter
and which are referred to as self-contained tests. By
design, the self-contained tests can only identify signifi-
cant association in a window, but that by itself does
not imply that there is significant clustering of rare
disease-risk variants in that window. In contrast, the
proposed approach is purposefully designed to identify
regions where disease variants tend to cluster, and we
show in Figure 1 of our paper3 that it is better than
self-contained tests at identifying the true boundaries of
the underlying cluster region. On the practical side and
on the basis of three independent data sets, we illustrate
in our paper the applicability of the proposed scan
statistic to the identification of a cluster region inThe Americana gene linked and associated with autism spectrum
disorder.
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